Introduction
The importance of innovation has been widely acknowledged and the growth of high-tech industry has frequently been regarded as the one of most important indices for economic development (Cainelli, Evangelista, & Savona, 2006; Grossman & Helpman, 1991; Rosegger, 1996) . This phenomenon is no longer confined to the developed countries; countries from emerging markets have been investing increasingly into the high-tech industry to enhance their capacity for innovation. Although the increasing level of investments would seem likely to promote innovation, it is not clear that this is occurring (see Zabala-Iturriagagoitia, Voigt, Gutierrez-Gracia, & Jimenez-Saez, 2007) . In addition, because of the limitation of resources, investment should be prioritized strategically across the various high-tech industries in order to realize optimal levels of innovation and productivity.
Research and development (R & D) activities provide the basis for many corporate science and technology activities, and play a crucial role in enhancing the competitiveness of companies in achieving sustained and rapid growth (Zhong, Yuan, Li, & Huang, 2011 amount of R & D input more innovation output is generated, or when less R & D input is needed for generating the same amount of innovation output. Simply, innovation efficiency can be defined as the ratio of outputs over inputs (Hollanders & Celikel-Esser, 2007 Measuring the R & D investment efficiency from the quantitative perspective is needed to provide practical indices for measuring and managing it, especially in the developing countries. Most of the relevant research is based on advanced markets in which the innovation production systems are more mature (for example, Mansfield, 1998; Timmer, 2003) . Although the experiences from these countries are very useful, the particular characteristics of emerging markets decide the necessity and importance of measuring and understanding the R & D investment efficiency in developing countries.
As However, there are two disadvantages for SFA technique which make it unsuitable for this research: it only can be used when the production function model is known, and more importantly it cannot accommodate many inputs and many outputs (Avkiran & Rowlands, 2008; Iglesias, Castellanos, & Seijas, 2010; Reinhard, Lovell, & Thijssen, 2000) . DEA, in contrast, has several advantages in terms of evaluating the relative efficiency of R & D activities: firstly, DEA is especially valuable where the relative importance of the various inputs employed and outputs produced by a DMU (decision making units) cannot be defined; secondly, DEA allows for efficiency evaluation without necessitating the specification of a functional representation of the R & D/knowledge production technology; thirdly, R & D activities typically involves multiple inputs and multiple outputs (Wang & Huang, 2007) .
Therefore, Data Envelopment Analysis (DEA) was employed to evaluate the R & D investment efficiency in this research. DEA has been widely used to evaluate the efficiency and productivity of many different kinds of entities ranging from manufacturing industry to service industry, and activities including cost efficiency measurement and operating efficiency measurement, as well as in contexts from emerging market to advanced market (Cooper, Seiford, & Zhu, 2004) . 
